Synthesis of small proteoglycans substituted with keratan sulfate by rabbit articular chondrocytes.
35S-Labeled proteoglycans produced by chondrocytes from immature and mature rabbits were fractionated on associative CsCl gradients. In all cultures, greater than 85% of the incorporated radioactivity was present in the A1 fraction (rho 1.60) as chondroitin sulfate/keratin sulfate-substituted aggregating proteoglycan monomer; the remainder was present in small proteoglycans in the A2, A3, and A4 fractions of low buoyant densities (rho 1.53, 1.45, 1.37, respectively). Detailed glycosaminoglycan analysis of the A2, A3, and A4 fractions showed dermatan sulfate-rich species were present throughout. However, in both immature and mature cultures, 30-45% of the glycosaminoglycans in the A3/A4 combined fractions were present as keratan sulfate, as shown by insensitivity to digestion with chondroitinase ABC, specific digestion with endo-beta-galactosidase, and reactivity with antibody 5D4. Immature and mature chondrocytes synthesized very similar amounts of the low buoyant density keratan sulfate proteoglycan on a per cell basis. Moreover, 51 and 37% of the total keratan sulfate produced by immature and mature chondrocytes, respectively, were present in the low buoyant density proteoglycan. Pulse-chase experiments indicated that the low buoyant density keratan sulfate was not derived from the large aggregating proteoglycan by proteolysis in the extracellular space. The small keratan sulfate proteoglycans appear to be present as a species distinct from the small dermatan sulfate proteoglycans in these cultures in that they can be separated on Q-Sepharose chromatography and sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The apparent size (40-60 kDa), composition, and heterogeneity of the keratan sulfate proteoglycans suggest that they may be related to the small keratan sulfate proteoglycans of cornea.